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Description 

BACKGROUND OF THE INVENTION 
5 Field of the Invention 

[0001] This invention relates to a ferrite carrier for two-component electrophotographic developers used in copying 
machines, printers, and the like. 

10 Description of Related Art 

[0002] A two-component developer used for developing an electrostatic latent image in electrophotography comprises 
a toner and a carrier. The carrier is mixed and agitated with the toner in a development box to give a desired charge to 
the toner and carries the charged toner onto an electrostatic latent image formed on a photosensitive material (photore- 
15 ceptor) to form a toner image. 

[0003] The earner remains on the magnet and is returned to the development box where it is again mixed and agitated 
with fresh toner particles for repeated use. 

[0004] In order to obtain high image quality over a service life of a developer in a stable manner, the carrier is required 

to have stable characteristics over the life. 
20 [0005] In the recent two-component development system, soft ferrite carriers have been replacing conventionally 

used oxide-coated iron powder or resin-coated iron powder to provide high quality images and to have a long life. Soft 

ferrrtes, typically represented by formula: MO a M'O b (Fe20 3 )c (wherein M and M' each represent a metal element; and 

a, b and c are each an integer), include Ni-Zn ferrrtes, Cu-Zn ferrites, and Cu-Zn-Mg femtes. 

[0006] Compared with conventional iron powder carriers, the soft ferrite carriers possess many advantageous char- 
ts acters for securing high image quality and a long life. However, use of such metals as Ni, Cu and Zn has recently come 

to be avoided under strict environmental restrictions. 

[0007] While the conventional iron powder or magnetite carriers are environmentally benign, giving no adverse influ- 
ences to the environment, it is difficult with these carriers to enjoy image quality and a life comparable to those of the 
above-mentioned ferrite carriers. 

30 [0008] In the ferrite carriers proposed to date are also included Li-Mn ferrites as disclosed in Japanese Patent Laid- 
open Nos. 215664/83 and 297857/87; Mn-Mg ferrrtes as disclosed in Japanese Patent Laid-Open Nos. 123552/83 and 
1 1 11 59/84; and Mn-Mg-Sr ferrites as described in Japanese Patent Laid-Open No. 22150/96. Lithium in the Li-Mn fer- 
rites, however, is liable to be affected by the surrounding conditions, such as temperature and humidity, and greatly vary 
in properties. The state-of-the-art Mn-Mg ferrites are unsatisfactory similarly to the other conventional ferrite carriers in 

35 that the problem of reducing variation of magnetization among carrier particles still remains unsolved. An Mn-Mg-Sr fer- 
rite carrier has been proposed as a solution to the above problem but has difficulty in achieving uniformity of surface 
properties (the degree of grain boundary growth), which causes great variation of characteristics when it is used as 
coated with a resin. 

[0009] In recent years a so-called soft development system using a low saturation magnetization carrier has been 
40 introduced to obtain images of high quality. In this connection it is difficult with the Mn-Mg-Sr ferrite to stably produce a 
low saturation magnetization carrier. 

[0010] Japanese Patent Laid-Open Nos. 227267/85, 200551/86. 297856/87, 297857/87, 1 10253/94, and 20658/95 
propose addition of metals, such as V, As, Bi, Sb. Pb, Cu, B, Sn, Si, U, and P, or oxides, carbonates or sulfates thereof 
as a resistivity regulator or a sintering aid for ferrite carriers. However, none of these additives was found effective in 
45 reducing variation of magnetization among particles, producing a low saturation magnetization carrier stably, and mak- 
ing the carrier surface uniform. 

SUMMARY OF THE INVENTION 

so [001 1 ] An object of the present invention is to provide a fenite for use as a carrier of electrophotographic developers 
which can stably provide a low saturation magnetization carrier applicable to a soft development system or a carrier with 
small variation of magnetization among particles and uniform surface properties for assuring stabilization of character- 
istics after resin coating. 

[0012] Another object of the present invention is to provide an electrophotographic developer containing the ferrite 
55 carrier being capable of forming images of high quality, having excellent durability, giving no adverse influences to the 
environment, and having a long life and stability against surrounding conditions. 

[001 3] The inventors of the present invention have conducted extensive study to solve the above-described problems. 
They found as a result that the above object is accomplished by substituting part of an Mn-Mg ferrite having a specific 
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composition with a specific amount of stannic oxide (SnCy. The present invention has been completed based on this 
finding. 

[001 4] The present invention provides a ferrite carrier for electrophotographic developers which is represented by for- 
mula: 

5 

(MnO) x (MgO) y {Fe 2 0 3 ) 2 

wherein x + y + z = 100 mor%, and part of MnO, MgO and/or Fe20 3 is substituted with Sn0 2 . 
and has a saturation magnetization of 20 to 43 emu/g. 

10 [0015] According to the present invention, a carrier having a low magnetization saturation can be obtained stably 
magnetization variation among carrier particles is reduced, and carrier particles having uniform surface properties are 
obtained. Therefore, the ferrite carrier of the present invention is applicable to a soft development system and exhibits 
stabilized characteristics against resin coating. The electrophotographic developer containing the ferrite carrier of the 
present invention is capable of forming images of high quality, has excellent durability, gives no adverse influences to 

75 the environment, and has a long life and excellent environmental stability. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0016] 

20 

Fig. 1 is an electron micrograph (x 450) showing the surface of the ferrite carrier particles obtained in Example 1. 
Fig. 2 is an electron micrograph (x 450) showing the surface of the ferrite carrier particles obtained in Comparative 
Example 1. 

Fig. 3 is an electron micrograph (x 450) showing the surface of the ferrite carrier particles obtained in Comparative 
25 Example 6. 

Fig. 4 is an EPMA photograph (x 2000) of the cross section of the ferrite carrier particle obtained in Example 1 . 
Fig. 5 is an EPMA photograph (x 2000) of the cross section of the ferrite carrier particle obtained in Comparative 
Example 6. 

30 DETAILED DESCRIPTION OF THE INVENTION 

[0017] The present invention will now be described hereunder in detail. 

[0018] The ferrite carrier for electrophotographic developers according to the present invention basically has the fol- 
lowing formula: 

35 

(MnOMMgOJ/FezOs), 

wherein x + y + z = 100 mol%. 

[0019] As a basic composition it is preferred that x, y, and z be 5 to 35 mol%, 10 to 45 mol%, and 45 to 55 mol%, 
40 respectively. It is still preferred that x, y, and z be 7.5 to 12.5 mol%, 35 to 45 mott, and 45 to 55 mol%, respectively. 
[0020] In the present invention, part of MnO, MgO and F^Oz is substituted with Sn0 2 . The amount of substituting 
Sn0 2 preferably ranges from 0.5 to 5.0 mol%, particularly 0.5 to 3.0 mol%. If it is less than 0.5 mol%, sufficient uniform- 
ity of surface properties cannot be obtained. If it exceeds 5.0 mol%, the ferrite has an extremely reduced saturation 
magnetization and is hardly useful as a carrier of a two-component developer. With the amount of substituting Sn0 2 
45 falling within the range of from 0.5 to 5.0 mol%, a low saturation magnetization carrier can be obtained in a stable man- 
ner, which makes the ears of a magnetic brush soft, permitting soft development. Further, there is obtained a carrier 
with uniform surface properties, which makes it possible to stabilize the characteristics after resin coating. Furthermore, 
there is obtained an electrophotographic developer containing a ferrite carrier which is capable of forming images of 
high quality, has excellent durability, gives no adverse influences to the environment, and has a long life and environ- 
so mental stability. 

[0021 ] The ferrite carrier of the present invention preferably has an average particle diameter of about 1 5 to 200 ^m, 
particularly 20 to 100 jim. 

[0022] The ferrite carrier according to the present invention has a saturation magnetization of 20 to 43 emu/g, prefer- 
ably 25 to 43 emu/g. A saturation magnetization less than 20 emu/g is insufficient for use as a carrier for two-component 
55 developers. If the saturation magnetization exceeds 43 emu/g, the carrier is hardly applicable to a soft development sys- 
tem. 

[0023] A method for producing the ferrite carrier of the present invention is described hereunder briefly 

[0024] MnO, MgO, Fe 2 0 3 , and Sn0 2 are compounded in amounts of 5 to 35 mol%, 10 to 45 mol%, 45 to 55 mor%, 
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and 0.5 to 5.0 mor%, respectively. The resutting mixture of oxides is wet or dry ground in a bail mill, a sand mill, a vibra- 
tion mill, etc. for at least 1 hour, preferably 1 to 20 hours. The grounds are granulated and calcined at 700 to 1200°C. 
The calcination may be omitted in some cases. The calcined granules are further wet ground in a wet ball mill, a wet 
sand mid, a wet vibration mill, etc. to an average particle diameter of 1 5 jim or smaller, preferably 5 jim or smaller, still 
5 preferably 2 \im or smaller, ff desired, a dispersing agent, a binder and the like are added to the slurry. After viscosity 
adjustment, the slurry is granulated and fired at a firing temperature of 1000 to 1500°C, preferably 1200 to 1500°C, for 
a period of 1 to 24 hours. 

[0025] Conventional ferrite carriers greatly vary in degree of growth of grain boundaries on their surface depending 
on the firing temperature, which has been a cause of difficulty in regulating the surface properties. In contrast, it is easy 

w for the Mn-Mg-Sn ferrite carrier according to the present invention to have uniform surface properties as long as the fir- 
ing temperature is 1 200°C or higher. It is known that saturation magnetization and electrical resistance of ferrite carriers 
can be adjusted by control of a firing atmosphere. As for the Mn-Mg-Sn ferrite carrier of the present invention, while the 
electrical resistance is adjusted through control on the firing atmosphere, a saturation magnetization stably fails within 
a range of from 20 to 43 emu/g irrespective of the firing atmosphere, i.e., whether the firing is carried out in the atmos- 

is phere or an oxygen-free atmosphere. The resulting firing product is disintegrated and classified to obtain particles of 
desired size. 

[0026] The Mn-Mg-Sn ferrite particles thus obtained are usually coated with a resin. Resins to be used for coating the 
ferrite core are not particularly limited and include various known resins. For example, resins applicable to positively 
chargeable toners include fluororesins, fluoroacrylic resins, silicone resins, and modified silicone resins, with silicone 

20 resins of condensation type being preferred. Resins usable for negatively chargeable toners include acrylate-styrene 
resins, mixed resins of an acrylate-styrene resin and a melamine resin and hardened resins thereof, silicone resins, 
modified silicone resins, epoxy resins, polyester resins, urethane resins, and polyethylene resins, with acrylate-styrene 
resin/melamine resin mixed resins or hardened resins thereof and silicone resins of condensation type being preferred. 
If necessary, additives, such as a charge control agent, an adhesion improving agent a priming agent, and a resistance 

25 control agent can be added to the coating resin. 

[0027] The amount of the resin to be applied to the ferrite core is preferably from 0.05 to 1 0.0% by weight, particularly 
0.1 to 7.0% by weight based on the core. The effects of the Mn-Mg-Sn ferrite carrier of the present invention are mani- 
fested particularly when the amount of the coating resin is small. This is because the uniform surface of the ferrite core 
permits the resin to be applied evenly thereby to reduce variability among carrier particles or from lot to lot. 

30 [0028] In a typical method of resin coating, a resin is diluted with a solvent and then applied on the surface of the 
ferrite core. Diluting solvents for organic solvent-soluble resins include toluene, xylene, butyl cellosolve acetate, methyl 
ethyl ketone, methyl isobutyl ketone, and methanol. Water can be used as a diluting solvent for water-soluble resins or 
emulsion resins. The resin diluted with the solvent is applied to the ferrite core by dip coating, spray coating, brush coat- 
ing or kneading. The solvent is volatilized thereafter. In place of such a wet coating technique using a solvent, a dry 

35 coating method may be adopted, in which a powdered resin is applied to the surface of the ferrite core. 

[0029] Where the resin-coated ferrite core is baked, baking can be carried out by either external heating or internal 
heating. Fa example, a fixed-bed or fiuidized-bed electric furnace, a rotary electric furnace or a burner furnace can be 
used. Microwave heating can also be used. The baking temperature, which varies depending on the resin used, should 
be the melting point or glass transition point of the resin at the lowest. Where a thermosetting resin or a condensation 

40 resin is used, the baking temperature should be raised to such a level at which the resin cures sufficiently. 

[0030] The ferrite core coated with the resin and baked is cooled, disintegrated, and adjusted to have a desired par- 
ticle size to obtain a resin-coated ferrite carrier. 

[0031] The ferrite carrier of the present invention is mixed with a toner for use as a two-component developer. The 
toner used herein comprises a binder resin having dispersed therein a coloring agent and the like. 
45 [0032] While not limiting, the binder resin to be used in the toner includes polystyrene, chlorinated polystyrene, sty- 
rene-chlorostyrene copolymers, styrene-acrylic ester copolymers, styrene-methacrylic acid copolymers, rosin-modified 
maleic acid resins, epoxy resins, polyester resins, polypropylene resins, and polyurethane resins. These resins may be 
used either individually or as a combination thereof. 

[0033] The charge control agent is arbitrarily selected from suitable ones. Those for positively chargeable toners 
so include nigrosine dyes and quaternary ammonium salts. Those for negatively chargeable toners include metallized 
monoazo dyes. 

[0034] The coloring agents used herein can be conventional dyes or pigments, such as carbon black, Phthalocyanine 
Blue, Permanent Red, chrome yellow, and Phthalocyanine Green. In addition, external additives, such as fine silica 
powder and titania, can be added to the toner particles to improve fluidity or prevent agglomeration. 
55 [0035] The method for producing the toner is not particularly limited. For example, the toner can be obtained by thor- 
oughly blending a binder resin, a charge control agent, and a coloring agent in a mixer, e.g., a Henschel mixer, melt- 
kneading the blend in, e.g., a twin-screw extruder, cooling, grinding, classifying, and compounding external additives by 
mixing in a mixer, etc. 
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[0036] The present invention wfll be illustrated in greater detail by way of Examples. 
EXAMPLES 1 TO 3 

5 [0037J A mixture of 10 mol% of MnO. 39 mor% of MgO, 50 md% of FegOs, and 1 mor% of Sn02 was wet ground in 
a ball mill. After drying, the grinds were calcined at 850°C for 1 hour. The calcined product was wet ground in a ball mill 
into particles of 3 fun or smaller. To the resulting slurry were added adequate amounts of a dispersing agent and a 
binder. The slurry was granulated and dried by means of a spray drier. 

[0038] The granules were fired at 1200°C for 4 hours in an electric furnace under the atmosphere. The fired product 
w was disintegrated and classified to obtain ferrite core particles having an average particle diameter of 35 jun. 

[0039] The ferrite core particles were coated with 1 .3% by weight of a modified silicone resin diluted with toluene on 
a fluidized bed and then baked at 200°C for 3 hours to obtain a resin-coated ferrite carrier (Example 1). 
[0040] The procedure of Example 1 was followed to obtain resin-coated ferrite carriers, except that the firing of the 
granules was carried out in an atmosphere having an oxygen concentration of 3% or 0% (Examples 2 and 3). 

15 

EXAMPLES 4 TO 7 

[0041 ] Resin-coated Mn-Mg-Sn ferrite carriers were obtained in the same manner as in Example 1 , except for chang- 
ing the mixing ratio of MnO, MgO, Fe 2 03, and Sn0 2 as shown in Table 1 below. 

20 

COMPARATIVE EXAMPLE 1 

[0042] A resin-coated Mn-Mg ferrite carrier containing no Sn02 was obtained in the same manner as in Example 1 , 
except for using 10 mol% of MnO, 40 mol% of MgO, and 50 mol% of Fe20 3 . 

25 

COMPARATIVE EXAMPLE 2 

[0043] A resin-coated Mn-Mg ferrite carrier containing SrO in place of Sn0 2 was obtained in the same manner as in 
Example 1, except for using 10 mol% of MnO, 39 mor% of MgO, 50 mol% of Fe 2 0 3 , and 1 mol% of SrO. 

30 

COMPARATIVE EXAMPLES 3 TO 6 

[0044] The procedure of Example 1 was followed, except for replacing Sn0 2 with 1 mol% of Si0 2 , Pb0 2 , Bi 2 0 3 or 
Al 2 0 3 , to obtain a resin-coated Mn-Mg ferrite carrier containing Si0 2 (Comparative Example 3), Pb0 2 (Comparative 
35 Example 4), Bi 2 0 3 (Comparative Example 5) or Al 2 0 3 (Comparative Example 6). 

COMPARATIVE EXAMPLES 7 TO 8 

[0045] Granules were prepared in the same manner as in Example 1 , except for using 39 mol% of MnO. 10 mor% of 
40 MgO, 50 mol% of Fe^, and 1 mol% of SrO. 

[0046] The resulting granules were fired at 1200°C for 4 hours in an electric furnace under the atmosphere, disinte- 
grated, and classified to obtain ferrite core particles having an average particle diameter of 35 pm The core particles 
were coated with a resin in the same manner as in Example 1 to obtain a resin-coated ferrite carrier (Comparative 
Example 7). 

45 [0047] The above procedure was followed, except that the firing was performed in an electric furnace having no oxy- 
gen content, to obtain a resin-coated ferrite carrier (Comparative Example 8). 

COMPARATIVE EXAMPLE 9 

so [0048] A resin-coated Cu-Zn ferrite carrier containing no Sn0 2 was obtained in the same manner as in Example 1 , 
except for using 20 mol% of CuO, 25 mof% of ZnO, and 55 mof% of Fe^. 

COMPARATIVE EXAMPLE 10 

55 [0049] A resin-coated Ni-Zn ferrite carrier containing no Sn0 2 was obtained in the same manner as in Example 1 , 
except for using 1 3 md% of NiO, 37 mol% of ZnO. and 50 mol% of Fe^. 

[0050] The saturation magnetization of the ferrite carriers obtained in Examples 1 to 7 and Comparative Examples 1 
to 10 was measured. Further, the ferrite carriers were tested to determine the amount scattered. Furthermore, the sur- 
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face of the carrier particles was observed under a scanning electron microscope. 

[0051 ] The amount of the carrier scattered was determined as follows. A sample carrier weighing 600 g was put in a 
development box of a copying machine and agitated at 158 rpm for 10 minutes by means of a motor. The particles scat- 
tered out of the development box were collected and weighed. Further, the saturation magnetization of the scattered 
5 particles was measured at 3 KOe. Variation of magnetization was evaluated by a Y/X ratio wherein X is the saturation 
magnetization of the carrier before testing; and Y is the magnetization of the scattered carrier particles. 
[0052] The results of the measurements are shown in Table 1 . and the electron micrographs of Example 1 and Com- 
parative Examples 1 and 6 are shown in Figs. 1 through 3. 

[0053] The cut section of the carrier obtained in Example 1 and Comparative Example 6 was examined by means of 
w an electron probe microanalyzer (EPMA) to analyze the substituting element. Sn (Example 1) or Bi (Comparative 
Example 6). The results obtained are shown in Figs. 4 and 5. 
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[0054] The following observations can be made on the results in Table 1 . Evaluated in the light of the Y/X ratio, the 
Mn-Mg-Sn ferrrte carriers of Examples 1 to 7 are seen to suffer less reduction in saturation magnetization when scat- 
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tered than those of Comparative Examples 1, 3 to 5 and 9 to 10. It is also seen that the variation of saturation magnet- 
ization depending on the composition or the firing atmosphere as observed in Examples is less than that observed in 
Comparative Examples 2, 7 and 8. in which the scattered ferrite particles show small reduction in saturation magneti- 
zation. As is apparent from Figs, 1 to 3, Example 1 is superior to Comparative Examples 1 and 6 in uniformity of the 
5 carrier surface. The uniformity reduces in the order of Example 1 , Comparative Example 1 and Comparative Example 
6. While not shown, the electron micrographs of Examples 2 to 7 and Comparative Examples 9 and 10 showed similar- 
ity in surface properties to that of Example 1 . those of Comparative Examples 3 to 5 to that of Comparative Example 1 , 
and those of Comparative Examples 2, 7 and 8 to that of Comparative Example 6. 

[0055] It is clearly seen from Figs. 4 and 5 that the substituting element exhibits excellent dispersibilrty in the matrix 
w as compared with Comparative Example 6. 

EXAMPLES 8 TO 13 

[0056] Three lots of the ferrite core particles obtained in Example 1 were each coated with 0.3% or 1 .3% by weight 
is of a modified silicone resin diluted with toluene on a fluidized bed and baked at 200°C for 3 hours to obtain modified 
silicone resin-coated ferrite carriers. 

COMPARATIVE EXAMPLES 11 TO 16 

20 [0057] Three lots of the ferrite core particles obtained in Comparative Example 6 were each coated with a modified 
silicone resin in the same manner as in Examples 8 to 13 to obtain resin-coated ferrite carriers. 
[0058] A voltage of 200 V was applied to each of the resin-coated Mn-Mg-Sn or Mn-Mg-Bi fenrite carriers obtained in 
Examples 8 to 13 and Comparative Examples 1 1 to 16, and the current was measured. Further, the carrier was mixed 
with a commercially available negatively chargeable toner to prepare a developer having a toner content of 8 wt%, and 

25 the quantity of charges was determined by a blow-off method. The results obtained are shown in Table 2 below. The 
standard deviation calculated from these measured values was taken as a measure of lot-to-lot variation. 
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Quantity of Charges QxC/g) 








Measur-ed Val- 
ues 


Variation 


Measur-ed Val- 
ues 


Variation 


Ex.8 


Ex 1-1 


0.3 


7.2 


0.115 


29.4 


1.127 


Ex.9 


Ex 1-2 


0.3 


7.2 




27.5 




Ex. 10 


Ex 1-3 


0.3 


7.4 




29.5 




Ex. 11 


Ex 1-1 


1.3 


3.5 


0.100 


25.3 


1.493 


Ex. 12 


Ex 1-2 


1.3 


3.7 




24.8 




Ex. 13 


Ex 1-3 


1.3 


3.6 




22.5 




Comp. Ex 1 1 


Comp. Ex. 6-1 


0.3 


10.6 


2.228 


33.6 


2.098 


Comp. Ex. 12 


Comp. Ex. 6-2 


0.3 


14.3 




30.5 




Comp. Ex 13 


Comp. Ex. 6-3 


0.3 


14.6 




29.6 




Comp. Ex. 14 


Comp. Ex. 6-1 


1.3 


5.1 


0.551 


27.8 


1.877 


Comp. Ex 15 


Comp. Ex. 6-2 


1.3 


4.0 




24.1 




Comp. Ex. 16 


Comp. Ex. 6-3 


1.3 


4.5 




26.5 





[0059] As is apparent from Table 2, although Examples 8 to 1 3 are seen to increase the current as the amount of the 
55 coating resin decreases, the lot-to-lot variation in current is unchanged whether the amount of the coating resin is 0.3% 
or 1 .3%. The same observation applies to the quantity of charges. In other words, the characteristics after resin coating 
are stabilized as compared with Comparative Examples 1 1 to 16. 
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EP 0 928 998 A1 

Claims 

1 . A fenite carrier for electrophotographic developers which is represented by formula: 

5 (MnO^gO/FesOaJz 

wherein x + y + z = 100 mof%, and part of MnO. MgO and/or F^CH is substituted with Sn02. 
and has a saturation magnetization of 20 to 43 emu/g. 

10 2. A ferrite carrier according to claim 1 , wherein x, y, and z are 5 to 35 mof%, 10 to 45 mol%, and 45 to 55 mof%, 
respectively. 

3. A ferrite carrier according to claim 1 , wherein x, y, and z are 7.5 to 1 2.5 mol%, 35 to 45 mol%, and 45 to 55 mor%, 
respectively. 

75 

4. A fenite carrier according to claim 1 , 2 or 3, wherein the amount of the substituting Sn0 2 is 0.5 to 5.0 mol%. 

5. A ferrite carrier according to claim 1 , 2 or 3, wherein the amount of the substituting Sn0 2 is 0.5 to 3.0 mol%. 
20 6. A fenite carrier according to daim 1 , 2 or 3, wherein said fenite carrier has its surface coated with a resin. 

7. A ferrite earner according to claim 4, wherein said fenite carrier has its surface coated with a resin. 

8. A fenite earner according to claim 5, wherein said ferrite earner has its surface coated with a resin. 

25 

9. An electrophotographic developer comprising a toner and a ferrite carrier which is represented by formula: 

(MnOMMgO^Fe^ 

so wherein x + y + z = 1 00 mol%, and part of MnO, MgO and/or Fe20 3 is substituted with Sn0 2 , 
and has a saturation magnetization of 20 to 43 emu/g. 

35 
40 
45 
50 
55 
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FIG. 1 




FIG. 2 




10 



FIG. 4 
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FIG. 5 





12 



EP0 928 998A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



EP 98 10 3833 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
oj relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lrtLCU) 



EP 0 780 734 A (FUJI XEROX CO LTD) 
25 June 1997 

* claims 1,2 * 

US 4 977 054 A (HON JO T0SHI0 ET AL) 
11 December 1990 

* column 5, line 23 - line 28 * 

EP 0 691 582 A (POWDERTECH CO LTD) 
10 January 1996 

* abstract * 

DE 17 71 987 B (SIEMENS AG) 9 March 1972 

* column 3, line 52 - column 4, line 44 * 

PATENT ABSTRACTS OF JAPAN 
vol. 008, no. 233 (P-309), 26 October 1984 
& JP 59 111159 A (HITACHI KINZOKU KK), 
27 June 1984 

* abstract * 



1.9 
1,9 
1,9 
1 

1,9 



G03G9/107 



TECHNICAL FIELDS 
SEARCHED (lnt.CI.6) 



G03G 



The present search report has been drawn up (or all claims 



THE HAGUE 



5 October 1998 



Heywood, C 



CATEGORY OF CITED DOCUMENTS 



X : particularly relevant ii taken eJooe 

Y : partial tarty relevant H combined with another 

document of the same category 
A : technological background 
O : non-written d' 
P: 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the Sing date 
D : document cited in the application 
L '. document cited tor other reasons 



& : member of the same patent family, corresponding 
document 



13 



EP0 928 998A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPUCATION NO. EP 98 10 3833 



This annex fets the patent (amity members relating to the patent documents cited in the above-mentioned European search report. 
The members are as contained in the European Patent Office EDP He on 

The European Patent Office is in no way liable for these particulars which are merely given fa the purpose of information. 

05-10-1998 



Patent document 


Publication 


Patent family 


Publication 


cited in search report 


date 


members) 


date 



EP 0780734 A 25-06-1997 JP 9166888 A 24-06-1997 

US 5693444 A 02-12-1997 



US 4977054 


A 


11-12-1990 


JP 


2033159 A 


02-02-1990 








JP 


2560085 6 


04-12-1996 








DE 


68924311 D 


26-10-1995 








DE 


68924311 T 


15-05-1996 








EP 


0351712 A 


24-01-1990 


EP 0691582 


A 


10-01-1996 


JP 


8022150 A 


23-01-1996 








US 


5595850 A 


21-01-1997 



DE 1771987 8 09-03-1972 NONE 



1 

i 

p 

2s For more details about this annex : see Official Journal of me European Patent Office. No. 12/82 



14 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 



□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




COLOR OR BLACK AND WHITE PHOTOGRAPHS 



